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(57) An aqueous dispersion-type fluorine-contain- 
ing water- and oil-repellent wherein (A) a fluorine-con- 
taining copolymer of (A-1) a monomer having a 
polyfluoroalkyl group and (A-2) a monomer copolymer- 
izable therewith is dispersed in the presence of (B) a 
emulsifier containing a fluorine-containing cationic sur- 
factant, is excellent in fastness to rubbing. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to an aqueous dispersion-type fluorine-containing water- and oil-repellent having 
excellent fastness to rubbing. 

RELATED ART 

[0002] Heretofore, aqueous dispersion-type fluorine-containing water- and oil-repellents prepared by emulsion- 
polymerisation of a perfluoroalkyl group-containing methacrylate or acrylate ester with a monomer copolymerizable 
therewith have been used to confer water- and oil-repellency on a textile. Usually, these water- and oil-repellents are 
produced by emulsion-polymerization in the presence of a hydrocarbon-based emulsifier. However, if a dyed fabric 
made of fibers is subjected to water- and oil-repellency treatment with a fluorine-containing compound, there is the dis- 
advantage of reduction of dye fastness to rubbing. 

[0003] In order to prevent deterioration of fastness, a composition comprising a fluorine-containing compound and a 
specific poJysiloxane has been proposed (Japanese Patent Kokoku Publication No. 1232/1983). Further, a composition 
comprising a glycol and a fluorine-containing compound has also been proposed (Japanese Patent Kokai Publication 
No. 173772/1995). However, these compositions are not adequate in respect of fastness to rubbing. In particular, fab- 
rics composed of micro-fibers referred to collectively as new synthetic fibers have not achieved satisfactory results 
under the present circumstances. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide an aqueous dispersion-type fluorine-containing water- and oil- 
repellent excellent in fastness to rubbing. 

[0005] The present invention provides an aqueous dispersion-type fluorine-containing water- and oil-repellent 
wherein (A) a fluorine-containing copolymer comprising (A-1) a monomer having a polyfluoroalkyl group and (A-2) a 
monomer copolymerizable therewith is dispersed in the presence of (B) an emulsifier comprising a fluorine-containing 
cationic surfactant. 

DETAILED DESCRIPTION OF THE INVENTION 

[0006] Examples of the polyfluoroalkyl group-containing monomer (A-1 ) in the present invention include the following 
polyfluoroalkyl group-containing (meth)acrylates: 
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r 

5 Rf-S0 2 — NR^COCR^C^ (1) 

Rf-(CH 2 ) n OCOCR 3 =CH 2 (2) 

>o R 1 

I 

Rf— CONR 2 OCOCR 3 =CH 2 (3) 

'« OH 

Rf— CH 2 CHCH 2 OCOCR 3 =CH 2 (4) 

20 OCOR 3 

I 

Rf— CH 2 CHCH 2 OCOCR 3 =CH 2 (5) 



Rf— O— Ar— CH 2 OCOCR 3 =CH 2 (6) 

wherein R ( is a C3-C 21 polyfluoroalkyl group or polyfloroalkenyl group, R 1 is hydrogen or a C r C 10 alky) group, R 2 is a 
30 C1-C10 alkylene group. R 3 is hydrogen or a methyl groip, Ar is an arylene group which may have a substituent group, 
and n is an integer of 1 to 1 0. 
[0007] Specific examples are as follows: 
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CF 3 (CF 2 ) 7 (CH 2 ) OCOCH = CH 2l 

CF 3 (CF 2 ) e (CH 2 ) OCOC (CH 3 ) = CH 2 . 

(CF 3 ) 2 CF (CF 2 ) 6 (CH 2 ) 2 OCOCH = CH 2t 

CF 3 (CF 2 ) 7 (CH 2 ) 2 OCOC (CH 3 ) = CH 2| 

CF 3 (CF 2 ) 7 (CH 2 ) 2 OCOCH = CH 2| 

CF 3 (CF 2 ) 7 S0 2 N (CH 3 ) (CH 2 ) 2 OCOCH = CH 2( 

CF 3 (CF 2 ) 7 S0 2 N (C 2 H 5 ) (CH 2 ) 2 OCOC (CH 3 ) = CH 2| 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH (OCOCH 3 ) CH 2 OCOC (CH 3 ) = CH 2| 

(CF 3 ) 2 CF (CF 2 ) e CH 2 CH (OH) CH 2 OCOCH = CH 2| 

CF 3 C 6 F 10 (CF 2 ) 2 S0 2 N (CH 3 ) (CH 2 ) 2 OCOCH = CH 2| 

C 8 F i7 _ °-<§)-CH 2 0-COCH =CH 2 

c s F i -0 ~^hCH 2 0 -COC (CH 3 ) =CH 2 

C 9 F i 7 ~0 — @>"COOCH 2 CHCH 2 OCOC (CH 3 ) =CH 2 

OH 

[0008] As a matter of course, the polyf luoroalkyl group-containing monomer (A-1 ) may be used as a mixture of at least 
two. 

[0009] The other monomer (A-2) copolymer izable with the polyf luoroalkyl group-containing monomer (A-1) includes, 
but is not limited to, known compounds having a polymerizable unsaturated linkage. The monomer (A-2) may be a mon- 
omer containing no fluorine atom. Specific examples of the other monomer (A-2) copolymerized include (meth)acr- 
ylates such as 2-ethylhexyl (meth)acrylate, cyclohexyl (meth)acrylate, stearyl (meth)acrylate, hydroxyalkyl 
(meth)acrylate, polyoxyalkylene (meth)acrylate, 3-chloro-2-hydroxypropyl (meth)acrylate, glycidyl (meth)acrylate, N,N- 
dimethylaminoethyl (meth)acrylate and N.N-diethylaminoethyl (meth)acrylate. Further, mention is made of ethylene, 
butadiene, vinyl acetate, chloroprene, vinyl haiides such as vinyl chloride and vinyl fluoride, halogenated vinylidene, sty- 
rene, acrylonitrile, (meth)acrylamide, vinyl alkyl ether, diacetone(meth)acrylamide, N-methyloKmettyacrylamide, vinyl 
alkyl ketone, maleic anhydride, N-vinylcarbazole and (meth)acrylic acid. The other monomer (A-2) can be used alone 
or in combination of at least two of the above compounds. 

[0010] Among them, vinyl chloride or stearyl acrylate are preferable in view of water- and oil-repellency, stain resist- 
ance, washing durability and dry cleaning durability for water-and oil-repellency and stain resistance, and feeling. A 
weight ratio of the polyfluoroalkyl group-containing monomer (A-1) to the other monomer (A-2) may be from 30 : 70 to 
90 : 10, more preferably from 50 : 50 to 80 : 20. A molecular weight of the copolymer may be from 500 to 1 ,000,000. 
[001 1 ] The fluorine-containing cationic surfactant in the emulsif ier (B) has lower affinity for dyestuffs than usual hydro- 
carbon-based surfactants, and the dyed fabric treated with the water- and oil-repellent comprising the fluorine-contain- 
ing cationic surfactant does not cause dyestuffs to be raised on the surface and is thus excellent in fastness to rubbing. 
[0012] The fluorine-containing cationic surfactant includes, but is not limited to, a compound of the following formula: 
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Rf — A- N 




R' 



wherein R f is a C3-C21 polyf luoroalkyl group or polyf luoroalkenyl group, A is a C 1 -C 10 alkylene group, -CH 2 CH(OH)- 
CH 2 -, -CON(R>Q- or -SOaNfRVQ- wherein R' represents a hydrogen atom or a lower alkyl group, and Q repre- 
sents a divalent organic group; 

each of R 11 and R 12 is a C-j-C-jQ alkyl group or hydroxyalkyl group; 
R 13 is a C r C 10 alkyl group or aryl group; and 
X is halogen. 

[0013] Specific examples of R 11 and R 12 are CH 3 -, C 2 H 5 -, C 4 H 9 - and -CH 2 -CH 2 -OH. Specific examples of R 13 are 
CH 3 -, C 2 H 5 - and Ph-CH 2 - (Ph is a phenyl group). Specific examples of X are CI, Br and I. 
[001 4] Specific examples of the fluorine-containing cationic surfactant are as follows: 



H 

C 6 F 17 S0 2 N (CH 2 ) 3 N %") 2 R 12 . X 0 

H c 
C a F 17 S0 2 N (CH 2 ) 3 N 2 • CH^COCT 

H 

C 8 F 17 S0 2 N(CH 2 ) 3 N(R 11 ) 2 HX 
R,CH 2 CH 2 SCH 2 COOC 2 H 4 N% 11 ) 2 R 12 • X 0 

RfC^CH-CH^C^C^OHJjR 12 . X© 



OH 



R { CONH (CH^gN^R 11 )^ 



: ,2 X© 



R f CONH (Ch^) 3 N©(R 11 ) 2 • C 2 H 4 COO < 
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20 



25 



30 



35 



40 



45 



C 9 F 17 0@S0 2 NH(CH 2 ) 3 N©(R 11 ) 2 R 12 -X© 

c 9 F i7° © S0 2 NH (CH 2 ) 3 N ©<R 11 ) 2 - C 2 H 4 COO° 

C 9 F 17 0© CH.N^R 11 )^ 12 ^ 0 

C/i? 0 © CH 2 N©(R 11 ) 2 CH 2 COO 0 

C 9 F i7°@ CONH(CH 2 ) 3 N<3(R 11 ) 2 • (CH 2 ) 3 SO 0 
C 9 F 17 0 © CONH (CH 2 ) 3 N %") 2 R 12 - X© 

C 9 F 17 0@CONHCH 2 ©N§> . X 0 
C 9 F 17 (OCH 2 CH 2 )„N®(R 11 ) 2 R 12 . X 0 

[0015] Particularly the following compounds are preferable in view of fastness to rubbing: 
C 6 F 17 S0 2 NH (CH 2 ) 3 N %H 3 ) , - CI© 

CF 3 CF 2 -(CF 2 ~CF 2 -^CH 2 — CH— CH 2 N®(CH 2 CH 2 OH) 2 CH 3 . |0 



. 2 .^ V w. . 2 w. . 2 w. ./ 2 wi i 3 

I 

OH 



(m = 2 to 6). 



[0016] A process for producing the copolymer (A) in the aqueous dispersion-type fluorine water-repellent and oil- 
repellent of the present invention is preferably an emulsion polymerisation. For the emulsion polymerization, a conven- 
tional method can be used. By way of example, the monomers (A-1 ) and (A-2) are emulsified in an aqueous medium in 
the presence of an emulsH ier and polymerised by adding a polymerization initiator to the emulsion. For the purpose of 

so facilitating the emulsif ication, the aqueous medium may contain a co-solvent, for example, ketones such as acetone and 
methyl ethyl ketone; esters such as ethyl acetate; glycols such as dipropylene glycol and ethylene glycol; and aikyl 
ethers of glycol such as dipropylene glycol monomethyl ether and diethylene glycol dimethyl ether. An amount of the 
co-solvent is preferably from 1 0 to 40 parts by weight based on 100 parts by weight of total of the monomers to be emul- 
sified. The emulsif ier contains the fluorine-containing cationic surfactant as the essential ingredient for emulsif ication. 

55 [0017] In the present invention, the emulsif ier (B) may consist of the fluorine-containing cationic surfactant but may 
contain other emulsif ier (e.g. a fluorine-free surfactant, a fluorine-containing nonionic surfactant and a fluorine-contain- 
ing anionic surfactant) than the fluorine-containing cationic surfactant. Although the emulsifier used in combination is 
not particularly limited, a nonionic or cationic fluorine-free surfactant is preferably used. For use in combination, the 
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amount of the fluorine-containing cationic surfactant is at least 15 parts, preferably at least 30 parts by weight, based 
on 100 parts by weight of the emulsifier (B). Preferably, the amount of the emulsifier (B) is from 0.5 to 15 parts by weight 
based on 100 parts by weight of the whole monomers. 

[001 8] For the purpose of regulating the molecular weight of the polymer, a conventional chain transfer agent such as 
5 mercaptan can be used for the polymerization. The process for producing the copolymer comprising the monomer (A- 
1) having a polyf luoroalkyl group and the monomer (A-2) copoiymerizable therewith in the aqueous dispersion-type flu- 
orine-containing water- and oil-repellent of the present invention is not particularly limited, but in consideration of con- 
venience described above, the copolymer is preferably prepared by the above-described emulsrf ication polymerization. 
[001 9] The polymer may be synthesized by a conventional solution polymerization, suspension polymerization or the 
10 like, and afier isolation of the polymer, it can be formed into an aqueous dispersion by use of the emulsifier containing 
the fluorine-containing cationic surfactant as the essential component. Further, another water- and oil-repellent agent, 
a softening agent, an antistatic agent, a cross-linking agent and an anticrease agent may be contained in the aqueous 
dispersion-type water- and oil-repellent of the present invention. 

[0020] A substrate treated with the aqueous dispersion-type water- and oil-repellent of the present invention is not 
is limited insofar as it is a textile, and a wide variety of examples can be mentioned. For example, mention can be made 
of animal and vegetable-originated natural fibers such as cotton, hemp, wool and silk; synthetic fibers such as polya- 
mide, polyester, polyvinyl alcohol, polyacrylonitrile, polyvinyl chloride and polypropylene; and semi-synthetic fibers such 
as rayon and acetate; as well as fiber blends thereof The aqueous dispersion-type water- and oil-repellent of the 
present invention can adhere to the surface of the substrate to be treated by e.g. conventional immersion coating, and 
20 then be dried. If necessary, the repellent may be applied together with a suitable cross-linking agent so that the repel- 
lent is cured. 



PREFERRED EMBODIMENTS OF THE INVENTION 



25 [0021 ] Hereinafter, the present invention is illustrated with reference to Examples, which however are not intended to 
limit the present invention. 

[0022] Water repellency is expressed in terms of water repellency No. (see Table 1 below) by a spray method in 
accordance with J IS (Japanese Industrial Standard) L-1092. As to oil repellency, a few drops of a test solution shown 
in Table 2 were dropped on two positions on a test cloth, and 30 seconds later, the penetration state was observed to 
30 evaluate oil repellency according to AATCC-TM1 18. Fastness to rubbing was evaluated in a gray scale for pollution (6 
levels from Grade 0 to Grade 5) (see Table 3) in a vibration crockmeter using a white cotton cloth as abrasion cloth after 
the cloth was rubbed back and forth 200 times at a load of 500 g. 



Table 1 



Water repellency No. 


States 


100 


No wet on the surface 


90 


Slight wet on the surface 


80 


Partial wet on the surface 


70 


Wet on the surface 


50 


Wet on the whole surface 


0 


Complete wet on the front and back surfaces 



50 

Table 2 



Oil repellency No. 


Test solution 


Surface tension 






(dyne/cm, 25°C) 


8 


n-Heptane 


20.0 


7 


n-Octane 


21.8 


6 


n-Decane 


23.5 



7 
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Table 2 (continued) 



Oil repellency No. 


Test solution 


Surface tension 
vuyne/crn, c.o \j) 


5 


n-Dodecane 


25.0 


4 


n-Tetradecane 


26.7 


3 


n-Hexadecane 


27.3 


2 


Mixture of n-hexadecape/Nujol (35/65) 


29.6 


1 


Nujol 


31.2 


0 


Inferior to 1 





Table 3 



Evaluation of dye fastness to rubbing 


Grade 5 




not colored ■ 


Grade 4 




colored slightly 


Grade 3 




colored 


Grade 2 




colored considerably 


Grade 1 




colored intensely 


Grade 0 




colored very intensely 



Ex a m p l e 1 

[0023] A 1 L glass autoclave equipped with a thermometer and a stirrer was charged with 
CF3CF2(CF 2 CF2) n CH2CH20COCH=CH2 (a mixture of compounds having n of 3, 4, 5 and 6 in a weight ratio of 61 : 28 
: 9 : 2) (FA) (65 g). stearyl acrylate (StA) (18 g), N-methylolacrylamide (N-MAM) (2 g), a surfactant: 

CHXHJDH 
I 

CF 3 CF 2 -f CF 2 - CF 2 -tT CHjCH ~CH 2 -N®-CH 3 I © 

I I 

OH CH 2 CH 2 OH 

¥ 

(referred to as fluorine-containing cationic surfactant A) (5 g), polyoxyethylene nonyl phenyl ether (5 g), dipropylene gly- 
col monomethyl ether (DPM) (20 g), lauryl mercaptan (0.1 g), and deionized water (188 g). The mixture was emulsified 
with a high-pressure homogenizer at a temperature of 60°C under a pressure of 400 kg/cm 2 to give a milky-white emul- 
sion. 15 g of vinyl chloride (VC) from a bomb was added thereto, and the atmosphere was replaced by nitrogen for 
about 60 minutes. Then, polymerization was initiated by addition of 2,2 , -azobis(2-methylpropionamidine)dihydrochlo- 
ride (V-50 manufactured by Wako Pure Chemical Industries, Ltd.) (0.5 g). After the polymerization at 60°C for 16 hours, 
the reaction mixture was cooled at 40°C or less to give an emulsion having a solid content of about 33 %. The degree 
of conversion (that is, degree of polymerization) of FA determined by gas chromatography was 99.7 %, and the degree 
of conversion (that is, degree of polymerization) of the whole monomers was 95 %. 

Example 2 

[0024] A 1 L three-necked flask equipped with a thermometer, a stirrer and a nitrogen inlet was charged with FA (65 
g), StA (25 g), 2-ethyhexylmethacrylate (2 EH MA) (8 g), N-MAM (2 g), a surfactant: 
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[C 8 F 17 S0 2 NH(CH2)3N(CH3)3l e Cl e 

(referred to as fluorine-containing cationic surfactant B) (7 g), acetone (20 g), lauryl mercaptan (0.1 g), and deionized 
water (188 g). The mixture was emulsified with a high-pressure homogenizer at a temperature of 60°C under a pressure 
5 of 400 kg/cm 2 to give a milky-white emulsion. After the atmosphere was replaced by nitrogen for about 60 minutes, 
polymerization was initiated by addition of 2,2'-azobis(2-methylpropion-amidine) dihydrochloride (V-50 manufactured by 
Wako Pure Chemical Industries, Ltd.) (0.5 g). After the polymerization at 60°C for 13 hours, the reaction mixture was 
cooled at 40°C or less to give an emulsion having a solid content of about 33 %. The degree of conversion of FA deter- 
mined by gas chromatography was 99 %, and the degree of conversion of the whole monomers was 97 %. 

10 

Examples 3 to 7 

[0025] Emulsion polymerisation was conducted in the same manner as in Example 1 or 2 using a charge composition 
shown in Table I, and as a result, an emulsion having a solid content of 33 % was obtained. The degrees of conversion 
15 of FA and the whole monomers as determined by gas chromatography are shown in Table I. 

Comparative Examples 1 to 3 

[0026] Emulsion polymerization was conducted in the same manner as in Example 1 or 2 using a charge composition 
20 shown in Table I, and as a result, an emulsion having a solid content of about 33 % was obtained. The degrees of con- 
version of FA and the whole monomers as determined by gas chromatography are shown in Table I. 
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Table I 



Amount (part by weight) 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Example 
5 


FA 


65 


65 


65 


65 


65 


StA 


18 


25 


18 


18 


18 


2EHMA 


0 


8 


0 


0 


0 


N-MAM 


2 


2 


2 


2 


2 


VC 


15 


0 


15 


15 


15 


DPM 


20 


0 


20 


20 


0 


Acetone 


0 


20 


0 


0 


20 


V-50 


0.1 


0.1 


0.1 


0.1 


0.1 


Lauryl mercaptan 


0.5 


0.5 


0.5 


0.5 


0.5 


Fluorine-containing cationic surfactant A 


5 


0 


0 


0 


0 


Fluorine-containing cationic surfactant B 


0 


7 


0 


0 


5 


Fluorine-containing cationic surfactant C 


0 


0 


7 


0 


0 


Fluorine-containing cationic surfactant D 


0 


0 


0 


7 


0 


Octadecyl trimethyl ammonium chloride 


0 


0 


0 


0 


0 


Dioctadecyl dimethyl ammonium chloride 


0 


0 


0 


0 


0 


Dipolyoxyethylene alkyl benzyl 
ammonium 


0 


0 


0 


0 


0 


Polyoxyethylene nonyl phenyl ether 


5 


0 


0 


0 


0 


Polyoxyethylene monostearate 


0 


0 


0 


0 


0 


Polyoxyethylene sorbitan monopalmitate 


0 


0 


0 


0 


0 


Polyoxyethylene stearyl ether 


0 


0 


0 


0 


2 


Deionized water 


188 


188 


188 


188 


188 


Degree of conversion of FA (%) 


99.7 


99 


99 


99.2 


98 


Degree of conversion of the whole 
monomers (%) 


95 


97 


97 


96 


96 
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Table I (continued) 



Amount (part by weight) 


Example 
6 


Example 
7 


Comparative 

Fvnmnle 1 


Comparative 


Comparative 

Fxnmnle ^ 

£>AAIII}J1G J 


FA 


65 


65 


65 


65 


65 


StA 


25 


18 


18 


18 


18 


2EHMA 


8 


0 


0 


0 


0 


N-MAM 


2 


2 


2 


2 


2 


VC 


0 


15 


15 


15 


15 


DPM 


20 


20 


20 


20 


20 


Acetone 


0 


0 


0 


0 


! o 


V-50 


0.1 


0.1 


0.1 


0.1 


0.1 


Lauryl mercaptan 


0.5 


0.5 


0.5 


0.5 


0.5 


Fluorine-containing cationic surfactant A 


3 


3 


0 


0 


0 


Fluorine-containing cationic surfactant B 


4 


0 


0 


0 


0 


Fluorine-containing cationic surfactant C 


0 


3 


0 


0 


0 


Fluorine-containing cationic surfactant D 


0 


0 


0 


0 


0 


Octadecyl trimethyl ammonium chloride 


0 


0 


5 


0 


0 


Dioctadecyl dimethyl ammonium chloride 


0 


0 


0 


5 j 


0 


Dipolyoxyethylene alkyl benzyl 
ammonium 


0 


0 


0 




5 


Polyoxyethylene nonyl phenyl ether 


0 


1 


5 


5 


0 


Polyoxyethylene monostearate 


0 


0 


0 


0 


2 


Polyoxyethylene sorbitan monopalmitate 


0 


0 


0 


0 


2 


Polyoxyethylene stearyl ether 


0 


0 


0 


0 


1 


Deionized water 


188 


188 


188 


188 


188 


Degree of conversion of FA (%) 


99 


99 


99 


99 


99 


Degree of conversion of the whole 
monomers (%) 


97 


97 


97 


96 


96 



Note) 

FA: CF 3 CF 2 (CF 2 CF2) n CH 2 CH 2 OCOCH=CH 2 

(a mixture of compounds having n of 3, 4, 5 and 6 in a weight ratio of 

61 : 28: 9: 2) 
StA: stearyl acrylate 
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10 



15 



2EHMA: 2-ethylhexyl methacrylate 
N-MAM: N-methylol acrylamide 
VC: vinyl chloride 
DPM: dipropylene glycol methyl ether 

V-50: 2,2-azobis(2-methylpropionamidine)dihydrochloride (manufactured by Wako 
Pure Chemical Industries, Ltd.) 
Fluorine-containing cationic surfactant A: 

CH 2 CH 2 OH 

CF 3 CF 2 -+ CF 2 - CF^ CH 2 CH ~CH 2 -N®-CH, I © 

I | 3 

OH CH 2 CH 2 OH 

25 Fluorine-containing cationic surfactant B: 

[C 8 F 17 S0 2 NH (CH 2 ) 3 N (CH 3 ) J ©CI © 
Fluorine-containing cationic surfactant C: 

[C 9 F 17 S0 2 NH(CH 2 ) 3 N(CH3)3] ©CI 0 
Fhiorine-containing cationic surfactant D: 

C 8 F 17 CONH(CH 2 ) 3 N^CH 3 ) 2 CH 2 CH 2 COO© 



30 



35 



[0027] The solid content of each of the emulsions obtained in the Examples and Comparative Examples was adjusted 
45 to 20 % with water and further adjusted to 1 % with water to give a treatment liquid. A polyester macro-fiber fabric was 
immersed in this treatment liquid, and then squeezed with a mangle such that the wet pickup of the fabric was about 65 
%. Subsequently, the treated fabric was dried at 100°C for 2 minutes and further heat-treated at 130°C for 3 minutes. 
The resulting test fabric was evaluated for water repellency, oil repellency, and fastness to rubbing. The results are 
shown in Table II. 



Table II 





Water repellency 


Oil repellency 


Fastness to rubbing 


Example 1 


100 


6 


4-5 


Example 2 


100 


6 


5 


Example 3 


100 


7 


4 
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Table II (continued) 





Water repellency 


Oil repellency 


Fastness to rubbina 


Example 4 


100 


7 


4 


Example 5 


100 


6 


4-5 


Example 6 


100 


6 


5 


Example 7 


100 


6 


4 


Comparative Example 1 


100 


5 


2 


Comparative Example 2 


100 


6 


2 


Comparative Example 3 


100 


5 


2 



Claims 

1. An aqueous dispersion-type fluorine-containing water- and oil-repellent wherein (A) a fluorine-containing copoly- 
mer comprising (A-1) a monomer having a polyfluoroalkyl group and (A-2) a monomer copolymerizable therewith 
is dispersed in the presence of (B) an emulsifier comprising a fluorine-containing cationic surfactant. 



2. The aqueous dispersion-type fluorine-containing water- and oil-repellent according to claim 1 , wherein the copoly- 
merizable monomer is vinyl chloride or stearyl acrylate. 



3. The aqueous dispersion-type fluorine-containing water- and oil-repellent according to claim 1 , wherein the fluorine- 
containing cationic surfactant is a compound represented by the formula: 

R 11 



Rf-A— N®<^Ri2. x © 

^ D 13 



wherein R f is a C 3 -C 2 i polyfluoroalkyl group or polyfluoroalkenyl group, A is a C^C^ alkylene group, - 

CH 2 CH(OH)-CH r , -CON(Fr)-Q- or -S0 2 N(R')-Q- wherein R' represents a hydrogen atom or a lower alkyl 

group, and Q represents a divalent organic group; 

each of R 11 and R 12 is a C^-C 1Q alkyl group or hydroxyalkyl group; 

R 13 is a CyC-\ 0 alkyl group or aryl group; and 

X is halogen. 

4. The aqueous dispersion-type fluorine-containing water- and oil-repellent according to claim 1 , wherein dipropylene 
glycol monomethyl ether is used as a co-solvent. 
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